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PURPOSE: To make a printed circuit board unit small in 
size and light in weight by packaging laminated bare 
chips on a wiring board, regarding a semiconductor chip 
packaging structure of the printed circuit board unit 
which is used for circuit construction of various 
electronic apparatuses. 

CONSTITUTION: An insulating film 13 is provided on the 
surface of a base 12-1 of a bare chip 12 except a 
connection terminal 12-1 a formed on one side of the 
chip, a conductor pattern 14 is formed on the surface of 
the insulating film 13 from the exposed connection 
terminal 12-1 a to a position on the other side 
corresponding to the connection terminal 12-1 a, and a 
pllurality of bare chips 12 are laminated by connecting 
the conductor pattern 14 with the connection terminal 
12-1 a. The connection terminal 12-1 a of the bare chip 
12 positioned on one end side of a laminated body is 
connected with a foot pattern 1-1 of a printed wiring 
board 1 so as to package the chips. 




LEGAL STATUS 

[Date of request for examination] 06.05.1998 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 

the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 2988045 

[Date of registration] 08.10.1999 

[Number of appeal against examiner's decision 

of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 



http://www1 .ipdl.jpo.go.jp/PA1/result/detail/main/wAAAa1 9441 DA40507501 4P1 .htm 03/03/27 



Searching PAJ. 2/2 v 



Copyright (C); 1998,2000 Japan Patent Office 



http://www1 .ipdl.jpo.gojp/PA1 /result/detail/main/wAAAal 9441 DA40507501 4P1 .htm 03/03/27 



1/1 s<—is 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An insulator layer (13) is given to the front face of the substrate (12-1) except the 
end-connection child (12-1 a) formed in one field of a bare chip (12). This end-connection child 
of the field of the above-mentioned end-connection child (12-1 a) who exposed to another side 
(12-1 a) A conductor pattern (14) is formed in a corresponding position on the front face of the 
above-mentioned insulator layer (13). The conductor pattern (14) concerned and the above- 
mentioned end-connection child (12-1 a) Or the laminating of two or more above-mentioned bare 
chips (12) is carried out by connecting each of this conductor pattern (14). This bare chip (12) 
and printed-circuit board (1) which are located in the end side of a layered product Foot pattern 
(1-1) Mounting structure of the semiconductor chip which connects and is characterized by 
mounting. 
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LThis document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the semiconductor chip mounting structure of 
the printed circuit unit used for the circuitry of various electronic equipment. 
[0002] Recently, it is necessary for electronic equipment, such as a handy type terminal, a word 
processor, and a personal computer, to mount many semiconductor devices in the printed circuit 
unit which the function of a miniaturization and many follows on being required and by which 
these devices are further equipped with it with high density. 

[0003] Therefore, although the direct surface mount of the semiconductor chip main part (it is 
called a bare chip for short below) which can achieve the miniaturization of a printed circuit unit 
is carried out to the printed-circuit board (it is called a wiring substrate for short below), the 
mounting structure of the new semiconductor chip which can carry out high density assembly of 
these bare chips in three dimensions is demanded. 
[0004] 

[Description of the Prior Art] The mounting structure of the semiconductor currently used 
widely conventionally Drawing 4 (b) It sets to the 4 direction flat lead package type (QFP) 
semiconductor device 2 so that it may be shown. Semiconductor device 2-3 It flows and is a 
package 2-1. Two or more leads 2-2 which were made to project from the side and were 
arranged It is the foot pattern 1-1 of detailed width of face to a corresponding position. To the 
wiring substrate 1 arranged to the measure form [ two or more ] Lead 2~2 of the aforementioned 
semiconductor device 2 The foot pattern 1-1 concerned Alignment is carried out, a 
semiconductor device 2 is laid in the wiring substrate 1, and it is the aforementioned foot pattern 
1-1 by reflow bonding etc. The given solder which is not illustrated is fused. Drawing 4 (a) The 
surface mount of many semiconductor devices 2 is carried out to the principal plane of the 
wiring substrate 1 so that it may be shown. 
[0005] 

[Problem(s) to be Solved by the Invention] Becoming a problem with the mounting structure of 
the conventional semiconductor device explained above View 4 (b) Foot pattern 1-1 formed in 
the front face of the wiring substrate 1 so that it might be shown Semiconductor device 2-3 
Covered package 2-1 Lead 2-2 Since many semiconductor devices 2 are mounted by joining The 
dimension of this semiconductor device 2 mounted is a package 2-1. The problem that must also 
enlarge the wiring substrate 1 mounted by becoming large, and it obstructs the miniaturization of 
equipment has arisen. 

[0006] Moreover, semiconductor device 2-3 Wrap package 2-1 The problem that a 
semiconductor device 2 became heavy and the weight of a printed circuit unit increased was also 
produced, this invention aims at offer of the mounting structure of the new semiconductor chip 
which can achieve a miniaturization and lightweightHzing of a printed circuit unit by carrying out 
the laminating of the bare chip and mounting in a wiring substrate in view of the above troubles 
[0007] 

[Means for Solving the Problem] An insulator layer 13 is given to the front face of the substrate 
12-1 except end-connection child 12-1 a formed in one field of a bare chip 12 as this invention 
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was shown in drawing 1 . A conductor pattern 14 is formed in this end-connection child 12-1 a of 
the field of another side, and a corresponding position on the front face of the above-mentioned 
insulator layer 13 from the exposed above-mentioned end-connection child 12-1 a. The 
laminating of two or more above-mentioned bare chips 12 is carried out by joining end- 
connection child 12-1 a of other bare chips 12 to the conductor pattern 14 concerned. Foot 
pattern 1-1 of this end-connection child 12-1 a of this bare chip 12 located in the end side of a 
layered product and a printed-circuit board 1 It connects and mounts. 
[0008] 

[Function] An insulator layer 13 is given to 12 to substrate 1 front face of a bare chip 12 in this 
invention. Flow with end-connection child 12-1 a exposed from the insulator layer 13, and a 
conductor pattern 14 is wired to the end-connection child 12-1 a concerned of the field of 
another side, and a corresponding position. Since the laminating of the plurality is carried out by 
connecting with this conductor pattern 14 end-connection child 12-1 a formed in other bare 
chips 12 Foot pattern 1-1 of this end-connection child 12-1 a of this bare chip 12 located in the 
lowest layer, and a printed-circuit board 1 By connecting Each foot pattern 1-1 formed in the 
wiring substrate 1 It becomes possible to receive, to mount two or more bare chips 12, and to 
achieve a miniaturization and lightweight-izing of a printed circuit unit. 
[0009] 

[Example] following drawing 1 - drawing 3 ******** — the example of this invention is explained 
in detail Although the sectional side elevation showing the mounting structure of the 
semiconductor chip according [ drawing 1 ] to the first example, the sectional side elevation in 
which drawing 2 shows the mounting structure of the second example, and drawing 3 show the 
order sectional side elevation explaining the through hole formation method of the bare chip used 
for the second example of a process and the same sign has given to the same member as 
drawing 4 all over drawing, the bare chip which uses 1 2 of others for the mounting structure of 
the first example, and 22 are the bare chips which use for the mounting structure of the second 
[0010] A bare chip 12 is the element main part of the semiconductor device with which the 
integrated circuit of a semiconductor device was formed in the center section of the thin 
substrate 12-1 which consists of single crystal silicon etc. as shown in drawing 1 , and two or 
more end-connection child 12-1 a pulled out from the integrated circuit was arranged in the 
periphery. 

[001 1] The mounting structure of the semiconductor chip by the first example which used the 
above-mentioned member Drawing 1 (a) The end-connection child 12-1 a concerned is exposed 
by giving the insulator layer 13 which becomes all the front faces except end-connection child 
12-1 a formed in one field of the substrate 12-1 of a bare chip 12 so that it might be shown from 
an insulating resin. It is made to flow with the aforementioned end-connection child 12-1 a 
exposed from the front face of this insulator layer 13, and a conductor pattern 14 is formed by 
the conductive paint of an epoxy system to the end-connection child 12-1 a concerned and the 
field of another side of a corresponding position. 

[0012] and bare chip 12' which carried out the above-mentioned end-connection child 12-1 a in 
the same direction, and established the lead 1 2—2 by two or more bare chips 12 and TAB A 
conductor pattern 14, end-connection child 12-1 a, or each conductor pattern 14 is connected, 
and they are a bare chip 12 and 12'. A layered product is formed. This bare chip 12' which turns 
end-connection child 12-1 a of this layered product upward, and is located in the lowest layer It 
is the foot pattern 1-1 of a printed-circuit board 1 about the lead 12-2 wired by bonding etc. It 
mounts by joining together. 

[0013] Moreover, drawing 1 (b) End-connection child 12-1 a of this bare chip 12 which carries out 
end-connection child 12-1 a in the same direction, connects and carries out the laminating of two 
or more above-mentioned bare chips 12 by the conductor pattern 14 so that it may be shown, 
places the above-mentioned end-connection child 12-1 a of this layered product upside down, 
and is located in the lowest layer, or a conductor pattern 14 and the foot pattern 1-1 of the 
wiring substrate 1 concerned It joins together by the electroconductive glue 15, and mounts. 
[0014] The formation method of the bare chip 22 used for the second example Drawing 3 (a) An 
etching resist 22-4 is applied to one field of the substrate 22-1 of the bare chip fabricated to 
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400-micrometer board thickness from single crystal silicon so that it may be shown. The etching 
resist 22-4 concerned of the diameter of 100 micrometer is removed in the position which needs 
a front reverse side flow. It is drawing 3 (b) by etching within a vacuum tub. With a depth of 320 
micrometers through hole 22-1 b is drilled with the diameter of 100 micrometer so that it may be 
shown, drawing 3 (c) after removing the aforementioned etching resist 22-4 so that it may be 
shown — vacuum evaporationo etc. — the inside of through hole 22-1 b — a front reverse side 
flow — while being filled up with a 22 to 1 d conductor, electrode pad 22-1 c of the diameter of 
150 micrometer is formed in an entrance 

[0015] and drawing 3 (d) The end face of a 22 to 1 d conductor is exposed, it is shown — as — 
a front reverse side flow — grinding 100 micrometers of fields of an opposite side to the inferior 
surface of tongue of a substrate 22-1 where it filled up with the 22 to 1 d conductor, i.e., 
electrode pad 22-1 c, — a table reverse side flow — while forming the integrated circuit of a 
semiconductor device in the front face of this substrate 22-1 after that and wiring each end- 
connection child by ATB in the detailed lead of two or more — a front reverse side flow on the 
above-mentioned electrode pad 22-1 c — the connection bump according a 22 to 1 d conductor 
to solder etc. is formed in an end face 

[0016] The mounting structure of the semiconductor chip by the second example which used 
this bare chip 22 Connect two or more bare chips 22 by the connection bump 22-3 of a 22 to 1 
d conductor, and a laminating is carried out. it is shown in drawing 2 — as — the wiring side of 
lead 22-2 — the same direction — carrying out — a front reverse side flow — This lead 22-2 of 
a bare chip 22 by which the laminating was carried out is turned upward, the bare chip 22 of the 
lowest layer is fixed to the wiring substrate 1 with adhesives etc., and it is the foot pattern 1-1 
of the aforementioned wiring substrate 1 by bonding etc. about the lead 22~2 of each bare chip 
22. It has connected. 
[0017] 

[Effect of the Invention] Since two or more bare chips are mounted to each foot pattern formed 
in the wiring substrate with very easy composition according to this invention so that clearly 
from the above explanation, there is an advantage of being able to achieve a miniaturization and 
lightweight-izing of a printed circuit unit, and economical [ remarkable ] and the remarkable 
mounting structure of the semiconductor chip which can expect the effect of the improvement in 
reliability can be offered. 



[Translation done.] 



http://www4.ipdljpo.go.jp/ cgi-bin/tran_web_cgi_ejje 



03/03/27 



1/1 s<— IS 



* NOTICES * 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the expansion sectional side elevation showing the mounting structure of the 
semiconductor chip by the first example of this invention. 

[Drawing 2] It is the expansion sectional side elevation showing the mounting structure of the 
second example. 

[Drawing 3] It is the order sectional side elevation explaining the through hole formation method 
of the bare chip used for the second example of a process. 

[Drawing 4] It is the perspective diagram showing the conventional semiconductor mounting 
structure. 

[Description of Notations] 

1 is a wiring substrate and 1-1. A bare chip, 12-1, and 22-1 a foot pattern, 12, 12\ and 22 
Substrate, In a lead and 13, an insulator layer and 14 an electroconductive glue and 22-1 b for a 
conductor pattern and 15 Through hole 22-1 a, [ 12-1 a and 22-1 a ] [ an end-connection child, 
12-2, and 22-2 ] 22-1 c — an electrode pad and 22 to 1 d — a front reverse side flow — a 
conductor and 22~3 — a connection bump and 22-4 — an etching resist 



[Translation done.] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



03/03/27 



1/3 ^-V 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original 



precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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